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1.0 INTRODUCTION 

 

Previous performance testing conducted on the existing Vapor Control System (VCS) has 

identified that the existing Vapor Control Borings (VCBs), including well screen, sand 

pack, filter sock, have become plugged from an accumulation of hydrocarbon residue.  

On behalf of the Hartford Working Group (HWG), Clayton Group Services, Inc. has 

prepared this Vapor Control System (VCS) Upgrade Design Technical Memorandum to 

provide design details related to the planned upgrade of the existing system.  The upgrade 

involves only the replacement of the current system components and not the expansion of 

the system with the addition of new wells.  The purpose of the system is to extract vapors 

from the unsaturated zone where residual hydrocarbons are present and from the top of 

the free-phase hydrocarbon floating on the groundwater beneath the Village of Hartford.   

 

The upgrade design and implementation are being conducted in accordance with the work 

plan outlined in the Detonation Flame Arrestor Element Replacement & Soil Vapor 

Extraction Test Report submitted to the Agencies on March 8, 2004 and approved on 

April 8, 2004.  This technical memorandum addresses issues identified in the April 8, 

2004 approval letter. 

  

The design basis for the VCS upgrade is presented in Section 2.0.  The layout of the 

upgraded VCS is discussed in Section 3.0.  The operation of the upgraded VCS is 

discussed in Section 4.0.  A discussion of the construction schedule for the VCS upgrade 

is presented in Section 5.0. 
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2.0 VAPOR CONTROL SYSTEM DESIGN BASIS 

 

The following sections describe the methods and calculations used to design the Vapor 

Control System upgrade. 

 

The current VCS comprises 12 vapor control borings (VCBs) situated in the northern 

portion of the Village of Hartford.  These VCBs are connected via underground steel 

piping to a treatment compound located on Premcor’s property east of the Village of 

Hartford.  At the current treatment compound, the system consists of two vacuum 

blowers (arranged in parallel) discharging to an enclosed flare (TTU) for treatment. 

 

Due to the age of the equipment and the expected increase in hydrocarbon loading on the 

thermal treatment system, it was decided to install new equipment as part of the VCS 

upgrade.  This upgrade involves only the replacement of the current system components 

and not the expansion of the system with the addition of new wells.  

 

This system is designed to extract vapors from the unsaturated zone where residual 

hydrocarbons are present and from the top of the free-phase hydrocarbon floating on the 

groundwater beneath the Village of Hartford.  Soil vacuum extraction (SVE) is an 

established remediation technology commonly used to extract volatile compounds from 

unsaturated soil and remove volatile free-phase hydrocarbons floating on top of 

groundwater.  During SVE, a vacuum is applied to an extraction well to lower the 

pressure near the well.  Application of a vacuum at the extraction well induces an 

advective flow of soil vapors from regions of higher pressure to the extraction point.  

This process can enhance the volatilization of contaminants and promote the diffusion of 

sorbed contaminants into soil pores where they can be extracted along with soil vapors.   
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2.1 REPLACEMENT EXTRACTION WELLS 

 

Previous performance testing conducted on the existing VCS has identified that the 

existing VCBs (well screen, sand pack, filter sock) have become plugged from an 

accumulation of hydrocarbon residue.  Replacement of the VCBs with new VCBs was 

determined more cost-effective and efficient compared to rehabilitation of the existing 

VCBs. 

 

To tie-in the new extraction wells with the VCS piping network, the new extraction wells 

will be connected to the existing VCB wells.  The new wells will be installed within 

approximately 10 feet of the existing VCBs providing subsurface utilities do not prohibit 

such a location.   

 

Following the installation of the new extraction wells, each existing VCB will be 

unearthed to allow for the connection of the new well to the top of the existing VCB.  For 

this to occur, each existing VCB will be isolated from the VCS piping network/TTU by 

replacing the control valves (within the control vaults) with blind flanges.  The VCS will 

be shut down during the blind flange installation and restarted once the VCBs have been 

isolated.  It is anticipated that up to five VCBs may be isolated at one time to facilitate 

the construction schedule and limit VCS downtime.  The new extraction wells will be 

joined to the top of the existing VCBs to connect the new wells to the existing VCS 

piping network.  The connection piping will include a flow control valve that will be 

housed (with the well itself) within a traffic-rated vault box.  During construction of the 

connection piping, the riser pipe for each VCB will be extended to the surface where it 

will be terminated in a flush-mounted well cover.  This access point will provide for 

future grouting of the VCBs once the new wells have been installed and the new 

extraction/treatment units are operational.  A detailed cross-sectional drawing showing 

the existing VCBs and the new extraction well connection piping network is provided in 

Figure 2-1.   
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Once the connections are complete at each new well location, the isolation flanges will be 

removed, and the flow control valves will be reinstalled.  The new extraction wells will 

remain isolated from the VCS piping network by keeping the new flow control valves 

closed at each of the new wells.  The valve to the new wells will be opened and the 

existing VCB grouted (below the piping connect point) only when the new 

extraction/treatment system is operational. 

 

The new extraction wells will be constructed of 4-inch inside-diameter (ID) polyvinyl 

chloride (PVC) well screen and riser pipe.  The screen will consist of 20 feet of 

0.020-inch slotted openings.  The screen will be installed to intersect the vadose zone 

soils from approximately 7 to 27 feet below surface grade (bsg).  The well screens will be 

situated to intersect the North Olive Stratum, the Rand Stratum, and the EPA/Main sand 

unit, if present.  The new extraction wells will penetrate the EPA/Main sand only where 

this unit is deemed unconfined.  Where the EPA/Main sand unit is deemed confined, the 

recovery wells will terminate approximately 2 to 3 feet above the EPA/Main sand to 

prevent penetration of the well screen into the free-phase hydrocarbon/water table.  The 

selected preliminary screen intervals (with the corresponding stratum each well screen 

interval will intersect) and the expected depth to water are provided for each extraction 

well location in Table 2-1.  As has occurred in the past, it is possible that some of the new 

extraction wells may have reduced effectiveness during high groundwater conditions.    

 

The new extraction wells will be drilled using hollow stem augers.  The soils will be 

continually sampled and logged/classified using Clayton’s Standard Operating Procedure 

(SOP) No. 120 for “Borehole Logging and Material Classification.”  In addition, 

Clayton’s SOP No. 500 for “Equipment Decontamination” will be followed to prevent 

cross-contamination between borehole locations.  These SOPs were previously submitted 

to the USEPA/Illinois EPA within the Investigation Plan to Define the Extent of Free 

Phase and Dissolved Hydrocarbon in the Village of Hartford, Illinois dated January 7, 

2004.  
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2.2 VACUUM MONITORING PROBES 

 

Prior to installation of the new extraction wells, a series of vacuum monitoring points will 

be installed at select locations across the northern portion of the Village.  Subsurface 

geologic information collected from the installation of these points will be used to further 

select the ultimate screen intervals for the new extraction wells.  Soil samples may be 

collected from select monitoring point boreholes for grain size/texture analysis.  This 

information may be used to further define the exact interval of the extraction well 

screens, especially where a confined EPA/Main sand is encountered.  In this instance, a 

grain size/texture analysis may be performed on the soils immediately above the 

EPA/Main Sand.  The information would provide pertinent data on how permeable the 

soils are above this unit and help determine where to ultimately terminate the well screen 

above the EPA/Main Sand.  

 

The vacuum monitoring points will be used going forward to monitor the influence of 

each new extraction well and, therefore, the effectiveness of the system.  As noted in 

comment number 5 of the Agency’s April 8, 2004 approval letter, each monitoring point 

will consist of up to three monitoring probes to measure subsurface vacuum across the 

soil profile.  The three subsurface lithologies to be monitored are the North Olive 

Stratum, the Rand Stratum, and the EPA/Main Sand unit.  An individual monitoring 

probe will be installed (at each monitoring point) within each of these units, where 

present.  The monitoring probes will be constructed of 0.75-inch ID PVC well screen and 

riser pipe.  The screen will consist of one foot of 0.010-inch slotted openings situated to 

intersect the top (unsaturated) portions of each stratum.  Where the EPA/Main Sand unit 

has been deemed to be confined, a 5-foot section of 0.010-inch slot PVC screen will be 

installed with the bottom 3 feet of this screen within the EPA/Main Sand.  This will allow 

airflow monitoring above the EPA/Main Sand when confined (completely saturated) and 

will allow monitoring within the sand when not confined.  Where the EPA/Main Sand is 

deemed unconfined, a one-foot section of 0.010-inch slotted screen will be installed at the 
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top of this unit only.  Figure 2-2 details the multi-point vacuum monitoring probe 

constructions for the “Confined” condition, and Figure 2-3 details the multi-point vacuum 

monitoring probe construction specifications for the “Unconfined” condition.  The 

projected strata at each monitoring point location are further detailed in Table 2-2. 

 

Like the new extraction wells, the multi-probe monitoring probes will be drilled using 

hollow stem augers.  The installation of these monitoring points will follow the same 

SOPs (SOPs No. 120 and 500) as referenced for the new extraction well installation.   

 

The multi-point vacuum monitoring points will be used to measure the vacuum 

distribution or radius of influence (ROI) of the new extraction wells.  The corresponding 

vacuum levels will be measured using Magnehelic negative pressure gauges temporarily 

attached to the top of each monitoring probe with a quick-connect air lock fitting.  The 

accuracy of the vacuum gauges is approximately ± 0.02 inches of water column (W.C.) 

 

The vacuum response at each multi-point monitoring probe will be recorded to determine 

the vacuum distribution in the subsurface soil profile and the corresponding ROI under 

flow/vacuum conditions.  The effective ROI is defined in the literature as the distance at 

which air is advectively drawn towards the extraction well at a rate that will effectively 

remove contaminants from the soil.   

 

2.3 VACUUM BLOWERS 

 

The results of the SVE pilot test on a new well installed near VCB-1 indicated optimum 

vacuum influence was achieved between 75 and 100 cubic feet per minute (cfm) at 

vacuums of between 40 and 90 inches of W.C.  Extrapolating this information to all 

12 existing VCBs, a total flow rate ranging from 900 to 1,200 cfm at approximately 

100 inches of W.C. will be required for the system to operate at optimal conditions. 
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Two blowers will be installed to operate the VCS in its current configuration.  Each 

blower will be capable of at least 750 cfm at a vacuum of 100 inches of W.C.  The 

blowers will be arranged and operated in parallel to achieve the desired total flow range 

of between 900 and 1,200 cfm for all the wells.  If one of the blowers requires 

maintenance, the second blower can continue to operate the system.  Furthermore, this 

will allow for routine maintenance of the blowers without the requirement to shut down 

the system.  

 

An integral water removal system will be included with each blower.  The system will 

include a 240-gallon water knockout tank to remove moisture or water that may be 

entrained through the extraction wells.  Each of the knockout tanks will be equipped with 

a float-activated discharge pump capable of removing any water separated before the 

blower and discharging this water to a temporary condensate storage tank for eventual 

treatment offsite.   

 

Each of the blower systems will be skid-mounted, piped, and pre-wired for connection 

and operation.  All wiring and controls will be suitable for Class I, Division I hazardous 

environments (i.e., explosion-proof). 

 

To winterize the blowers and water removal system, both blower skids will be housed in 

a prefabricated building that will be set in place before connection.  A concrete pad will 

be constructed as a base for the new equipment compound.  Approximate dimensions for 

this pad are 40 feet wide by 60 feet long.  The concrete pad will be at least 6 inches thick 

and use concrete of acceptable strength to handle the equipment loading.   

 

Appendix A includes example equipment specifications for the vacuum blowers.  The 

HWG will solicit bids for this equipment prior to procurement for the VCS upgrade.   
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2.4 THERMAL OXIDIZERS 

 

As with the blowers, two thermal oxidizers will be installed capable of treating up to 

750 cfm of air from the blowers.  At this capacity, one thermal oxidizer will be matched 

with one blower.  Piping connections will include valves to allow for operating either 

blower with one or both of the thermal oxidizers.  This will provide sufficient redundancy 

to maximize system uptime. 

 

The design includes the use of a high-efficiency thermal oxidizer.  This type of unit will 

utilize the BTU value from the extracted hydrocarbons as the primary fuel with natural 

gas as assist gas.  It is anticipated the operating temperature will be between 1,400 and 

1,600 °F.  Expected destruction efficiency is at least 99%. 

 

These systems will be skid-mounted, piped, and pre-wired for final connection.  All 

wiring and equipment will be suitable for Class I, Division I hazardous environments 

(i.e., explosion-proof). 

 

Construction materials and coatings will allow for outdoor operation of these systems all 

year long.  No winterization will be necessary on the equipment.  The thermal oxidizers 

will be located on the system equipment pad along with the blowers and condensate 

collection tank.  Utilities (including natural gas and electric) will be brought to the 

treatment area for connection to the equipment. 

 

To provide the necessary safety throughout the system, flame arrestors will be installed 

on all influent air to the thermal oxidizers including from the wells, quench air, and 

combustion air. 
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2.5 CONDENSATE COLLECTION TANK 

 

A 1,000-gallon condensate collection tank will be installed to collect water that 

accumulates in the knockout vessels.  Float-controlled pumps will direct the collected 

water to this tank.  A high-level and high-high-level float switch will be installed in this 

tank to provide an alarm and system shutdown in the event of high-level in the tank.  The 

VCS is not designed to extract water; therefore, this tank capacity should be sufficient for 

temporary collection prior to disposal.   

 

As noted in comment number 2 of the Agency’s April 8, 2004 approval, the water 

accumulated in the tank will be periodically removed via a vacuum tanker truck and 

transported offsite for proper treatment and disposal.  

 

The condensate collection tank will be situated on the concrete pad with the other system 

equipment.  The concrete pad will be constructed with sufficient curbing to contain any 

spills/releases from the condensate tank.  A building with explosion-proof ventilation and 

heating will be constructed around the tank to allow for winter operation.  Connection 

piping from the blower skids will be heat-traced and insulated to allow winter operation. 

 

2.6 REMOTE TELEMETRY AND ALARM MONITORING 

 

Each skid (blowers and thermal oxidizers) will have remote monitoring instruments 

interconnected to either an independent onboard programmable logic controller (PLC) 

interconnected with others or into one main PLC for control.  Figure 2-4 illustrates the 

preliminary process and instrumentation drawing for the new VCS equipment. 

 

Since none of the equipment has been finalized with vendors, this figure represents 

minimum monitoring and alarm requirements.  In general, all monitoring inputs (i.e., 

flow rates, temperatures, vacuums, differential pressure, etc.) will be used to continuously 
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monitor the system performance.  The PLC will be capable of both onsite and remote 

system control, datalogging, and some level of “view-only” for Agency monitoring of 

system performance.  It is noted that comment number 9 of the April 8, 2004 approval 

letter required remote “view-only” access be provided to the Agencies along with a 

weekly data summary.   

 

2.7 PERMITTING 

 

As noted in comment number 11 of the Agency’s April 8, 2004 approval letter, a new air 

discharge construction and operation permit will be required to install new blowers and 

thermal oxidizers.  The Illinois EPA has been contacted to determine the type of permit 

required for this system and discuss the concept of permitting a system essentially owned 

by three different oil companies.  Mr. Jason Schnepp of the Illinois EPA Bureau of Air 

indicated a joint construction and operation permit should be submitted for the new 

equipment.  The Illinois EPA will accept a permit application with three signatures from 

the HWG member companies.   

 

Clayton will determine if any local building permits are required for the system upgrade.  

If necessary, Clayton will obtain the appropriate permits prior to conducting work on the 

system upgrade.
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3.0 VAPOR CONTROL SYSTEM LAYOUT 

 

3.1 REPLACEMENT EXTRACTION WELLS  

 

As previously stated, the new extraction wells will be installed within approximately 

10 feet of the existing VCBs providing subsurface utilities do not prohibit such a 

location.  The extraction well location will be selected to provide the most direct and 

feasible connection route to the existing VCB.  Upon completion of the installation of the 

new extraction wells, each well location will be surveyed and plotted on a map for future 

reference. 

 

Thirty vacuum monitoring points are proposed for the northern portions of the Village.  

The monitoring points have been preliminarily located at varying distances and directions 

from the proposed extraction well locations.  The locations were selected so each new 

extraction well location would have a relatively close monitoring point (within 25 to 

50 feet), an intermediate monitoring point (50 to 125 feet), and a distant monitoring point 

(125 to 200 feet).  This will allow extrapolation of ROI data from each extraction well to 

at least 200 feet.  In addition, the monitoring point locations were selected to allow at 

least one ROI reading to be collected in all directions (north, south, east, west) around 

each extraction well. 

 

The ultimate location of these monitoring points will depend on the presence of potential 

subsurface (i.e., utilities) and overhead obstructions (i.e., wires) that may prohibit drilling 

in a particular location.  

 

Upon completion of the installation of the monitoring points, each location will be 

surveyed and plotted on a map for future reference.  The proposed monitoring point 

locations have been provided in Figure 3-1. 
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3.2 NEW SYSTEM EQUIPMENT  

 

One of the VCS upgrade objectives is to keep the current system operational for as long 

as possible during construction.  In order to minimize disruption of the current system, it 

is necessary to locate the new equipment compound west along the current underground 

piping.  Figure 3-2 shows the proposed location for the new treatment compound.   

 

The treatment compound pad will be located at least 20 feet south of the existing 

underground piping.  This area is currently open and not planned for future use by 

Premcor.  Furthermore, no utilities are located in the area that would preclude 

belowground work as part of the site preparation.   

 

All equipment and utilities will be installed at this location prior to any connection to the 

existing well network.  Once it is verified that the equipment is operational, the final 

connection to the well network will be accomplished.  This will require excavation to the 

underground pipeline, cutting, and installing a tee and valves.  The tee will allow the 

existing blowers and TTU to continue system operation should there be a catastrophic 

failure during the new equipment startup/shakedown. 

 

Following the successful transition from the old equipment to the new equipment, the old 

system will be dismantled and removed from the site.  As part of the demolition, a blind 

flange will be installed at the inlet from the belowground pipe. 
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4.0 VAPOR CONTROL SYSTEM OPERATION 

 

4.1 WELL REPLACEMENT RESTART 

 

Since it is unknown whether the current TTU can handle the additional hydrocarbon 

loading, the valves for the new wells will be closed, and the system will continue to 

operate through the existing VCBs during construction.  Prior to any equipment upgrades, 

the current TTU will be tested by opening the new wells to determine if additional 

loading can be treated.  The existing VCBs will not be grouted until it can be determined 

that the existing TTU can handle the additional loading and/or the new equipment is 

installed and operational.  It is hoped that some additional hydrocarbon extraction from 

the new wells can be accomplished with the existing TTU while additional system 

upgrades and new equipment are brought online. 

 

4.2 NEW SYSTEM EQUIPMENT STARTUP AND SHAKEDOWN 

 

Prior to connection to the well network, the new equipment will be operated with 100% 

ambient air dilution (air dilution valves fully open) as part of the system “shakedown.”  

During this period, the system(s) operating parameters (vacuums, flow rates, 

temperatures, amperage loads, noise levels, etc.) will be monitored to ensure appropriate 

operating conditions.  The systems will also be monitored for excessive and unsuspected 

pressure swells/drops (i.e., line blockage/leakage) during shakedown.  This procedure 

will be conducted independently for each blower and thermal oxidizer.  To complete the 

final system shakedown, all blowers and thermal oxidizers will be operated at the same 

time while conducting operational parameter measurements.  The shakedown period will 

be complete when all of the equipment operation is within acceptable limits and all alarm 

conditions/notification procedures are verified in working order. 
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Following the shakedown period, the current system will be taken offline, and excavation 

to the underground connection point will begin.  As indicated in Section 3.2, the existing 

underground line will be cut, and a tee with two valves (one to the current system and one 

to the new system) will be installed.  The new piping will be connected to the new 

equipment.   

 

Immediately following the connection period, the new blowers and thermal oxidizers will 

be started using 100% dilution air.  When the equipment is verified to be operating 

properly, the main valve to the well network will be opened, at which point each 

individual extraction well will be incrementally opened to allow for subsurface air 

extraction.  During this period, the system(s) operating parameters (vacuums, flow rates, 

temperatures, amperage loads, noise levels, etc.) will again be closely and continually 

monitored to ensure appropriate operating conditions.  Once each extraction well has 

been fully opened, the ambient air dilution valve for each SVE system will be 

incrementally closed to allow for maximum airflow from each well network within the 

Village of Hartford.   

 

Once the operation with the wells online is verified, the airflow rates at the extraction 

wells will be balanced (using butterfly valves) based on flow from each well, vacuum at 

the well, and vacuum response readings from nearby vacuum monitoring probes.  With 

the initiation of subsurface air extraction, the influent and effluent air stream 

concentrations (VOCs) and temperatures will be monitored to ensure appropriate loading 

and effluent concentrations.  

 

It is anticipated that the majority of balancing of the VCS will occur during the first 

several months of operation, with decreasing balancing needed over time.  However, it is 

recognized that seasonal conditions (i.e., precipitation events, water table fluctuations, 

changing ambient and subsurface air temperatures) will likely require flow rate/vacuum 

adjustments to ensure system balance and optimal removal effectiveness.   
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4.3 LONG-TERM OPERATION, MAINTENANCE, AND MONITORING 

 

Long-term operation, maintenance, and monitoring of the upgraded VCS will begin 

following successful shakedown and startup.  As noted in comment number 10 of the 

Agency’s April 8, 2004 approval letter, an Operation Maintenance and Monitoring Plan 

(OMMP) will be prepared.  A draft of this plan will be available prior to the new system 

startup.  Following successful startup, the OMMP will be modified as necessary to reflect 

any changes or new information on the operation. 

 

The OMMP will be prepared to provide the framework for the implementation of 

operation, maintenance, and monitoring activities for the upgraded VCS.  The OMMP 

will address the following minimum elements: 

 

• Operation and maintenance protocol will be provided for the various components and 
control systems associated with the VCS.  The respective operation and maintenance 
protocol will be organized according to startup/optimization and long-term operation 
tasks. 

 
• Routine maintenance requirements, protocol, and frequency will be described to 

provide a baseline for the long-term operation of the VCS. 
 
• Potential key operating problems and associated corrective measures will be provided 

as a reference for potential system troubleshooting needs. 
 
• Monitoring/sampling protocol and frequency will be included to allow for the 

evaluation of remediation progress. 
 
• Periodic reporting requirements for the remediation activities will be outlined in the 

OMMP.  Furthermore, reporting/notification requirements based on both scheduled 
and unscheduled system downtime will be included.  

 

As noted in comment number 1 of the Agency’s April 8, 2004 approval letter, 

groundwater elevation measurements will be included in the monitoring program to 

evaluate ongoing VCS efficiency.  
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5.0 CONSTRUCTION SCHEDULE 

 

A construction schedule for the VCS system upgrade has been modified to reflect the 

Agency approval date of April 8, 2004 (Figure 5-1).  The construction schedule assumes 

the construction and operation permit can be obtained within 6 weeks, and subcontractors 

are immediately available to complete the construction activities.   

 

It should be noted that equipment vendors have not yet been identified, therefore delivery 

timeframes in the schedule may change.  Furthermore, the time for system construction 

activities is based on generalized assumptions for level-of-effort.  These timeframes may 

change once bid packages have been prepared and final bids are received from the 

contractors.  In the event that the schedule will change due to these factors, the Agency 

will be notified in writing.  

 

The schedule includes construction contingency to address bad weather and other issues 

that may arise during construction.  It is assumed the Agencies will approve the design by 

mid-June so that equipment procurement can be completed to meet the installation 

schedule. 

 

As noted in comment number 7 in the Agency’s April 8, 2004 approval letter, the HWG 

will provide Hartford residents and all other interested parties at least 7 days’ notice prior 

to any work conducted in the village.   
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TABLE  2-2
Proposed Multi-Point Monitoring Probe Installation Details

The Hartford Working Group / Hartford, Illinois

NEW 
PROBE

ANTICIPATED 
SCREENED 

STRATA

INTERPRETATION 
OF MAIN SAND 
CONDITIONS

APPROXIMATE SCREEN 
INTERVALS

(feet bgs)

MP-25 N. Olive, Rand, EPA Confined

N. Olive 
Rand 
EPA

14-15 
24-25 
30-35

MP-26 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-27 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-28 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-29 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-30 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-31 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-32 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-33 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-34 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-35 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-36 Rand, Main Confined
Rand
Main

24-25
25-30

MP-37 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-38 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-39 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-40 N. Olive, Rand, Main Confined

N. Olive
Rand
Main

14-15
24-25
25-30
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TABLE  2-2
Proposed Multi-Point Monitoring Probe Installation Details

The Hartford Working Group / Hartford, Illinois

NEW 
PROBE

ANTICIPATED 
SCREENED 

STRATA

INTERPRETATION 
OF MAIN SAND 
CONDITIONS

APPROXIMATE SCREEN 
INTERVALS

(feet bgs)

MP-41 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-42 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-43 N. Olive, Rand, Main Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-44 N. Olive, Main Unconfined
N. Olive

Main
14-15
29-30

MP-45 Rand, Main Unconfined
Rand
Main

24-25
29-30

MP-46 Rand, Main Confined
Rand
Main

24-25
29-30

MP-47 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-48 Rand, Main Confined
Rand
Main

24-25
29-30

MP-49 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-50 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-51 N. Olive, Rand, Main Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-52 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-53 N. Olive, Rand, Main
Confined/

Unconfined

N. Olive
Rand
Main

14-15
24-25
25-30

MP-54 Main
Confined/

Unconfined Main 25-30

NOTES:

MP = Monitoring Probe
bgs = below ground surface

Interpretation of Main Sand Conditions is an evaluation as to whether confining conditions may 
occur at a particular location based on the hydrogeologic conditions at a monitoring probe location. 
The evaluation of these conditions is an initial guide to the type of monitoring probe installation 
that will be implemented at a location.  Those interpreted as Confined/Unconfined will 
likely receive a confined monitoring probe design installation.  Final determination to be made 
in the field.
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TABLE  2-1
Proposed Soil Vapor Extraction Well Installation Details

The Hartford Working Group / Hartford, Illinois

NEW 
WELL

FORMER 
WELL

ANTICIPATED SCREENED 
STRATA

DISTANCE TO MAIN SAND
FROM SCREEN BOTTOM

SCREEN 
INTERVAL

APPROXIMATE 
WATER LEVEL IN 

MAIN SAND
(feet bgs) (feet bgs) (feet bgs)

HSVE-1 VCB-1 N. Olive ~12 7 - 17 ~35

HSVE-2 VCB-2 N. Olive, Rand, Main -- 7 - 27 ~32

HSVE-3 VCB-3 N. Olive, Rand ~5 7-27 ~34

HSVE-4 VCB-4 N. Olive, Rand ~2 7-27 ~34

HSVE-5 VCB-5 N. Olive, Rand, Main -- 7-27 ~33

HSVE-6 VCB-6 N. Olive, Rand ~1 7-27 ~33

HSVE-7 VCB-7 N. Olive, Rand ~2 7-27 ~31

HSVE-8 VCB-8 N. Olive, Rand ~0 7-27 ~31

HSVE-9 VCB-9 Rand, Main -- 7-27 ~30

HSVE-10 VCB-10 N. Olive, Rand, Main -- 7-27 ~30

HSVE-11 VCB-11 N. Olive, Rand, Main -- 7-27 ~30

HSVE-12 VCB-12 N. Olive, Rand, Main -- 7-27 ~30

NOTES:

--  =  New well will extend into the Main Sand.
HSVE = Hartford Soil Vapor Extraction
VCB = Vapor Control Boring
HSVE-series wells to replace existing VCB-series wells
bgs = below ground surface
HSVE-1 was installed on January 7, 2004.

Approximate water level information was obtained during 1/04 and 2/04 from existing monitoring wells and interpreted from
cone penetration testing probe data.
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